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Inventive step (IS) 
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Claims 
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2. Citations and explanations 
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VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

The document D1 - PATENT ABSTRACTS OF JAPAN vol. 015, no. 189 (C-0831), 
15 May 1991 & JP 03 047582 A (YAMATAKE HONEYWELL CO LTD), 28 
February 1991 - describes a system for treating fluids in a pipe (1), comprising 
field generating coils (LI , L2) mounted exteriorly of the pipe (1 ), an electronic 
circuit (2) for energizing the coils to develop an electromagnetic field in the fluid, 
detection means (3) for sensing a parameter - electromotive force generated in 
the fluid by the magnetic fields - related to the functioning of the system and for 
generating a parameter dependent signal and a feed back circuit for feeding back 
said signal to the electronic circuit to control said circuit. 

EP-A-O 357 102 (DE BAAT DOELMAN) 7 March 1990 discloses a system for 
preventing the formation of scale in a pipe, comprising a field generating coil 
mounted exteriorly of the pipe, an electronic circuit for energizing the coil, a flow 
rate transducer for sensing the flow rate of the water in the pipe and a feed back 
circuit for adjusting the magnetic field generated in the pipe in function of the 
measured flow rate. 

The claimed system is novel because the sensor comprises a field measuring coil 
mounted exteriorly of the pipe near the field generating coil and acting together 
with the measuring coil as field strength meter. 

The measuring coil measures the real field developed under practical circumstan- 
ces taking into account different factors, as external fields generated by electrical 
apparatuses, which may have an influence on the electromagnetic field in the 
pipe, and consequently on the treatment of the fluid, but are not predictable. The 
electronic circuit for energizing the coil can then be adjusted on the basis of this 
measure. 

The available prior art does not contain any hint toward the claimed system. 
The requirements of novelty and inventive step (Art. 33 PCT) appear to be 
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therefore satisfied. 
Re Item VII 

Certain defects in the international application 

The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 
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(57) Abstract 

System for treating fluids, especially water, in a pipe to resist scale deposits from building up in the pipe, comprising a field generating 
coil (10) mounted exteriorly of the pipe, an electronic circuit (14) for energising the coil to develop an alternating electromagnetic field in 
the fluid, a sensor (18) for sensing a parameter related to the functioning of the system and for generating a parameter dependent signal, 
a feed back circuit for feeding back said parameter dependent signal to said electronic circuit to control said circuit, wherein the sensor 
comprises a field measuring coil (16) mounted exteriorly of said pipe near the field generating coil, the feed back circuit comprises the 
electronics which together with said measuring coil acts as a field strength meter. 
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SYSTEM FOR TREATING FLUIDS IN AN ELECTRIC FIELD 

TTie invention relates to a system for treating fluids, especially water, in a pipe to 
resist scale deposits from building up in the pipe, comprising 
5 - a field generating coil mounted exteriorly of the pipe, 

an electronic circuit for energising the coil to develop an alternating electromagnetic 
field in the fluid, 

a sensor for sensing a parameter related to the functioning of the system and for 
generating a parameter dependent signal, 
10 - a feed back circuit for feeding back said parameter dependent signal to said electronic 
circuit to control said circuit. 

Systems of this type or known from the prior art. Examples are described in 
EP0493559, DE19502990, DE19505642 

In EP0493559 a system is described wherein the sensor consists of a microphone 
1 5 which is connected in physical contact with the pipe. The microphone picks up any sound 
that is generated as a result of turbulence inside the pipe. This turbulence relates to the 
surface effect on water passing through the pipe as well as over obstructions such as 
limescale deposits. The microphone output signal controls through the feed back circuit 
the characteristics of the energy supplied to the field generating coil. The supplied energy 
20 is related to the flow of water passing through the pipe and to the amount of limescale 
already build up within the system. 

A sensor embodied as an electrode positioned in the wall of the tube and in contact 
with the fluid is described in DEI 9502990, The electrode and the thereto connected 
measuring circuit measures the water velocity. Dependent on the measured velocity the 
25 energy supplied to the field generating coil is varied. A disadvantage of this system relies 
in the fact that the electrode has to be installed inside the pipe, in other words, operations 
on the pipe have to be performed. 

A Similar construction is described in DEI 9505642. The sensor comprises in this 
case an elastic electrode carrying a number of strain gauges. Dependent on the velocity of 
30 the fluid in the pipe the strain gauge signal varies and therewith the amount of power 
supplied to the field generating coil varies. 

A general problem in all these prior art apparatuses is the calibration of the 
apparatus once it is installed. The influence of the field generated by the field generating 
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coil is dependent on the induction in the fluid. This induction is dependent on en large 
number of different factors such as: 

electrical properties of the fluid, e.g. the electrical conductivity, the higher the 
conductivity the lower the induction, 
5 - the dimensions and the material of the pipe, 

the influence of external fields generated e.g. by nearby electrical apparatuses such as 
washing machines, dryers, ironing apparatuses, pumps, etc. 
Most of these factors are not predictable, or at least not accurate enough. 

The aim of the invention is now to provide an apparatus of the above-mentioned 
1 0 t>pe which is embodied such that the influence of all these factors is taken into account. 

In agreement with this object the invention now provides an apparatus as defined 
in the first paragraph of this specification, which is characterised in that 

the sensor comprises a field measuring coil mounted exteriorly of said pipe near the 
field generating coil, 

15 - the feed back circuit comprises the electronics which together with said measuring coil 
acts as a field strength meter. 

By measuring the real field developed under practical circumstances information 
is obtained on the basis of which the electronic circuit for energising the coil to develop an 
electromagnetic field in the fluid can be adjtisted such that even under varying 
20 circumstances the proper field strength is generated 

The field measuring coil can be positioned at various locations, such as arotind the 
field generating coil. This position however has the disadvantage that the configuration 
within the field generating coil is not identical toe the configuration within the field 
measuring coil. Therefor it is preferred that the meastmng coil is positioned alongside the 
25 field generating coil with no or small intermediate distance. 

It is preferred to use a feedback circuit in the same manner as in the above 
described prior art. In other words it is preferred that the electronic circuit for energising 
the coil comprises an amplifier and a signal generator, whereby the amplification value is 
adjusted dependent on the signal from the field strength meter. 
30 The invention w^ill be explained in more detail with reference to the attached 

drawings. 

Figure 1 illustrates a general schematical layout of a system according to the 
invention. 
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Figure 2 illustrates another embodiment of the combined coils. 

Figure 3 illustrates another shape of the field generating coil. 

The system as illustrated in figure I comprises a field generating coil 10 mounted 
exteriorly of the pipe 12. The pipe 12 fonns the flow path for a fluid which could be 
5 water, but also any other fluid, having the tendency to deposit limescale on the inner wall 
of the tube 12. The coil 10 is energised by an electronic circuit 14, such that a 
predetermined electromagnetic field is developed within the fluid inside the pipe 12. The 
effect thereof is that the depositing of limescale is prevented or even counteracted. Details 
of this whole process can be derived from the various prior art publications and other 
1 0 publications which are readily available to the expert in this field. 

In agreement with the invention the system comprises furthermore a field 
measuring coil 16 which is preferably installed around the same pipe 12 alongside the 
field generating coil 10 at no or short distance from said coil 10. The measuring coil 16 is 
connected to field strength measuring electronics 18 such that in fact the coil 16 in 
15 combination with the electronics 18 forms a field strength meter. Such field strength 
meters are in general known for various purposes and therefore a detailed information 
thereof is considered superfluous. 

To obtain a proper feedback circuit between the field strength meter electronics 1 8 
and the field generating electronics 14 it is preferred that the electronic circuit 14 
20 comprises a signal generator 20 and a variable amplifier 22. The signal generator 20 
generates a signal of the required shape and frequency and the amplifier 22 takes care that 
the amplitude of this signal is at the correct value for energising the coil 10 in such a 
manner that a field of the required strength is developed inside the tube 12. 

If there were no other fields or no other external influences the system comprising 
25 the coil 10 and the electronics 14 could be calibrated once and would then function 
properly. However, under practical circumstances one has to reckon with various different 
external influences. First of all the dimensions of the tube 12 are not always the same. The 
diameter of the tube may vary (in The Netherlands standard diameters of 9, 12, 15, 18, 
and 22 mm are used for domestic waterpipes) and furthermore the thickness of the wall of 
30 the tube is not always the same and may vary dependent on the quality and the maker of 
the tube 12. For industrial purposes pipe sizes will vary mainly from 22 mm to 1000 mm. 

Further external influences are for instance the electromagnetical fields generated 
by domestic appliances, such as washing machines, driers, ironing irons, etc. Under 
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industrial circumstances one has to reckon with electromagnetical fields generated by 
pumps, electric motors, transformers, high voltage cables, etc. 

To cope with these external influences the actual field generated at each moment 
is measured by the combination of coil 16 and field strength electronics 18. The 
5 electronics circuit 18 now delivers a signal to the amplifier 22 by means of which the 
amplification value of the amplifier 22 is adapted such that even in the presence of 
varying external fields always an electromagnetical field of the required properties is 
developed inside the tube 12. 

It is preferred that the coil 16 is positioned alongside the generating coil 10. One 

10 could imagine a situation whereby the coil 16 is installed around the coil 10. In that case, 
however, the inner space within the coil 10 is filled by the tube 12 and the therethrough 
flowing fluid whereas the inner space within the coil 16 is filled with not only the tube 12 
and the therethrough flowing fluid, but also with the windings of the coil 10. In other 
words, the measuring circumstances are not equal to the generating circtimstances. 

1 5 Therefore, a position of the coil 16 alongside the coil 1 0 is preferred. 

An alternative could be embodying the coil 10 with windings which have some 
intermediate distance whereby the windings of the coil 16 are positioned inside said 
intermediate gaps. In that case exactly the generated field is measured. The disadvantage, 
however, is the rather complicated coil construction. A practical example of this 

20 embodiment is illustrated in figure 2. The field generating coil is indicated by 10' and the 
measuring coil is indicated by 1 6'. The coils are positioned around a pipe 12'. 

In the embodiments of figure 1 and figure 2 the field generating coil produces a 
field parallel to the direction of the fluid flow in the pipe. It is possible to embody the coils 
such that the direction of the field is perpendicular to the flow direction. Figure 3 

25 illtistrates an embodiment whereby the field generating coil is divided into two sections, 
one of which, section 26, is positioned on an arbitrary side of the pipe 30 and the other 
section, 26', which is not visible in the figure, is positioned on the opposite wall of the 
pipe 30. The coil 26 has the terminals 26a and 26b. Inside the coil section 26 the 
measuring coil 28 is positioned. The coil 28 has the terminals 28a and 28b. Also coil 28 

30 could comprise two sections, a section on the visible surface of the pipe 30 and another 
section at the opposite, non- visible side of the pipe 30. 

In general the field, generated by the field generating coil, is an alternating field 
with a frequency higher than 1 kHz and smaller than 1 00 kHz. To eliminate the influence 
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of any fields outside this range it is preferred that the electronics circuit 18 comprises a 
band pass filter 24 for filtering out too low and too high frequencies. The upper and lower 
limit of the band pass filter 24 eventually can be adjustable. 
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Claims 

1 . System for treating fluids, especially water, in a pipe to resist scale deposits from 
building up in the pipe, comprising 

5 - a field generating coil mounted exteriorly of the pipe, 

an electronic circuit for energising the coil to develop an altemating electromagnetic 
field in the fluid, 

a sensor for sensing a parameter related to the functioning of the system and for 
generating a parameter dependent signal, 
10 - a feed back circuit for feeding back said parameter dependent signal to said electronic 
circuit to control said circuit, 
characterised in that 

the sensor comprises a field measuring coil mounted exteriorly of said pipe near the 
field generating coil, 

1 5 - the feed back circuit comprises the electronics which together with said measuring coil 
acts as a field strength meter. 

2. System according to claim 1, characterised in that, the measuring coil is positioned 
alongside the field generating coil with no or small intermediate distance. 

20 

3. System according to claim 1 or 2, characterised in that the electronic circuit for 
energising the coil comprises an amplifier and a signal generator, whereby the 
amplification value is adjusted dependent on the signal from the field strength meter. 

25 4. System according to one of the preceding claims, characterized in that the 
feedback circuit comprises a band pass filter. 
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